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(54) DEVICE FOR HEAT TRANSFER 

(11) 1-167594 (A) (43) 3.7.1989 (19) JP 

y2\) Appl. No. 62-324818 (22) 22.12.1987 

(71) KENJI OKAYASU (72) KENJI OKAYASU 

(51) Int. CI 4 . F28D15/02 

PURPOSE: To make a heat pipe function continuously by using a method wherein 
by means of a thermal pump which operates by growth and contraction of 

* vapor foam under heat the working liquid condensed at the cooling section 

• of a heat pipe is fed back to the heating section thereof after being cooled 
to a lower temperature than that at said cooling section. 

•CONSTITUTION: When heat is applied to the heating section in a heat pipe 
1, the working liquid in a wick 3 is heated and vaporized into the space in 
the pipe 1; because of a difference in pressure from that of the cooling section 
in the pipe 1 this vapor moves to the cooling section so that it transfers the 
heat corresponding to the heat of condensation/vaporization at the surface 
of the wick 3 while in a thermal pump 4 the heating section 5 is heated to 
the same temperature as the heating section in the pipe 1, causing vapor foam 
to form in a liquid receptacle 6, which vapor foam is supplied from a vapor- 
liquid exchange chamber 7 to the wick at the heating section in the pipe 1. 
Upon reaching the interior of a condensing tube 8, the vapor foam stops growing 
and begins to condense and contract. The working liquid collected at the cooling 
section in the pipe 1 is cooled by a feedback cooler 13 and supplied to the 
thermal pump 4. * 



T,P;: heating section, 
section 


T,P,: cooling section, a: heat-insulated 


®B*S#S*Jf(JP) ® ft til R & H 

© & BB 4# I* & « (a) spi - 167594 

©Int. CI." ia»JIE^ ffi^SSSf- ®£W ¥£1^(1989) IE 3 B 

F 28 0 15/02 1 0 I K-7380-3L 

m &S62- 324818 
©ili Si BS62( 1987) 12£22B 



a * 


fe 


@aj s 

H A 

ra s at 


t3.3EjSrfTfflmlR]Br20Sl5-f- 


1 A 

+ fi- 




Bfl e » 


1. 36 W <D £ 



ft 


IS £ s 

2. ft £ « * 


1 





(l) ft IC J: 



CD 


£ ■ K & C J: -0- ft 15 r 6 ■ 

ftffi IS * 

> y 




r 

t-h/<4 7*©&S§S#." 

■e a a l 

fc ft 

U) 

m 



t-f'<>fyeDfc£)g5&: 

J: 0 t£ ^ 



L 

T 


o t - v 4 y © ftj ft gg 

a ^ & a 



J: 



t , 1 tl c X O T t - -h : 

/< yf y £ 



i: 

II) 

ft 


ft 

So 






(2) ft # m 

# CD 




(D 



V y 

© 

ft 



t - f^-f y © an ft SB # 

i U t 

- f 



y 

CD 



& to 





e a ft c r * fc * > & & ; 

S £ tt & 

^ SB 

& 

til 

d 


ft E to* yyADCDftfi cd 7 

ffi KMC S 

S U 



t 



(3) ft ft W 

* © 


ffl 

% 

(2) 

* c E tt © 36 H C * T . 

ftffiE) * 

vy 

© 


a 

'Id 

ai'«»iit6*!»>i 

& * & a 



3>J 


n 

fcfttt«tt*ttftSAD 

ic * A T 

5 <t 




b 

*'&BL^c££ft!5t£ 


l ft e it £ fi o 

(4) ft St ft * © 15 IS g CD * ic E » © 36 B C * T . 

■ t _ h /W y^^cnaaKtttttato^^y*' 

>t'i«*8*fl5 2 -o © % ft tfi.f 7. 5 a. 
Eft i r -5 ft £ it £ B • 


-487- 


£> 0 ffi f \i ft Id P - ig £ Id K & X i 

ft £ f*3 & <0 ft Id £ x_ Id < < LTJ5 
170^S5(Cli$iJ8t3 £ co ft 
f:!ffll^4l7^ v 9 U £ I 

-? if -^-^y-7K 1 ti3!ii : #l 2 it 
* (* /< -f /< x LTSl^nfcil 

*ai 3 r- is * n es a a* ft is & 

t - h 4 7*&iHgB#TlifgLM£ 

t - h/M ^^flJB^T 
S , ft IS & S g i ttffi 16 # y r R >4 
n^nii i 5T?ii3nT^t, 


& « : ft 5? & 1 7 


£ ii 

I X 

£o ft SB # CD 7 r ? 

^ & 

$ n 

6 o 

<D£&£tf8igf3F*3 

ft ^ if 

-f 6 

£ s 



c CD 

ft 7 


r ^ 

ft ill 

ft tt 


t:i 

t? m 

sc % 

Sfl II i: A 5 , Ht 

It til $1 

& ± 

# 1 

m a ih # i o * m ^ 

x + 9t 

id & 



t 6 . 


0 t 

ftioSBTMA^n/c 

ft i& ft 

* li 

ft IS 

* n & ffi 15) *~> 7" ic 

(ft ti * 

n s 

0 

ftttft{*#&gB*ia 

-o T 

3 r 



# 1 .2 

li ft 



ft.<h 

* dB 

fig iS! 

.ft K 9 S ft © ft £D 



r £ 





& c'ft u ft © & 







t - h 4 7* CD flO 

ft SB » © ft 

il) ft 

scBE**n-enT, 

, P , 

i L 



i: L T 4 4 . 

t r c o t - 

!^ x r ^ u 7. 

$ n * co 15 a li 

ft 3S 5 Z <D 

23 # T? * CD ft £ 

h o * 5? i* 

k -e ft is * 4 

id a at £ i u 

■f > 7* 4 . 3 > 

r £ * o * fc 

-e n ja n cd t - 

IS! i£ ih £ I 1 


6 o * n £ 

C CO J: ■? ^ 

ft 58 * v 7* 

to ^ n s i > 

* id & g s n 

-/ 7 3 f*J CD ft IJj 


£ L 7 < -/ 7 S 

& g f A r . 

Ht, n < - 

^ n tz ft id ft 

i£ ^ ft . ffi # 

f Ht 

^ ^ ^ a & # ^ 

'* 4 7* ft] ft SB 

^ « ag , » <b ft 

£ ft IS iO 

- P5 ft IK lb * 

fig £ ± # 

i* '< 4 7* An ft SB 

± <* •*? H i; 

toftttgSft 6 

® 3 t 6 o 

? l nil ' 1 irm *M .i 

6 t % id m i£ ± 

° 

w ^ T Be ft L / c 

- 

t - h 7* 

X \i T 2 , ? i 

^> ^ x m <u 


is m ic ft ^ « 

d. co & I # IE 


T, >.T, > 

A< ft (* S 5 SB 

P. > P 3 > 

li ^ £ Id iK 18 

CO H ^ A< £ 2 o 

1 * Efl U K 

< £ o d 

n * ft tii ft t* 

at n ^ ft r- . ^ 

- hM 

- V ^ 4 7* f*3 

?ft a s x a ^ 

« id a * < at 

© i 9 i; L t 

fl 6 a T 4 - T 

* L r 7 # ^ 

■o n CD X # 

* ^ 7* CD % £ 

5 i liJi - ST? 

it # # H U fc 

> 7* S i£"< U 6 

C 6 |9J ^ ffi ^ 



fin ft SB ^ ^ «i 

ft *■ vk B J r 

' 7- ft "b ^ « m w 


( P i + b j' co 


t H i ^ ^ 

Id ^ iO gB ^> 

J * *t » * ^ £P SB 


^¥1-167594 (3) 

b '< << 7* it a ffi id *t u r at id a s 
Hf^ s -eLT-e©±«^j!jnft 
T a i: £ i 5 , hvyt-h^- 
o fti!)ft^lii:rcoi#t, ftSlfj 

H-M7*^cDS^16liftI|jftt* 

n r 6 , 

St b - f /< 7*toft8#ldfttf 

ftiiidfti<fex.^nfttoft{*lig 
® ^ ^ t - h /< >f 7 , f^©5fai^l 
^^£JgB^-CliJ!roftSB^J:0^^ 
cOsS^E^^^U^miitDftSB^ 
Si ii Id ^ 1[| L -5* C T* 7 ^ 

id r 4 ft * 3 ^ ftr d. i id k 6 0 

#1 0#&flC*i:tiifl?i£it£l 1 i< 


ft id th ft r ^ ft id n 

T < > T i £ S C *t E U £ & E t>. . 
P , > P , 

o T , - T , 11 - IS Id £ to ^ £ . 

tl\tmfS.&$>t OEta^^itrid 

^ ^ ^ % i r* t> ^ i to & 'a t. 
n 6 o - 5 t'i - t 3 cO;l:ii^ 
-H t< g fij t p , - p, a £:< . 

3 = a li ft ffi Id * y 7- Id ■ 
>7 , cDiii±3lA<*6 S«>Il'i:'fi' 

C CO ft fi S ft fig ©«&jffiJW ^ 

o l tz & r> x ?\ - p = b ! : 

i CO E £ T f ~ V.^^. T* 

SB'NiiifnSo Utft s ib * y 

fig CO ft 11 P , - Pj = Pa" -~ ' 

E ^ 1 # x ^ V K H Id J: ' 
±^FCD^t*:EtaEPD C tt^M. 
5> 3^ » ■ ft 5S & £ * T- ff ± If 4: 


-489- 


: % 5fl CD tfi £ ] 

* % 11 i: J: n if t - >■ '< 4 7©*fcfig*-jftiiittK 

^] J: T K i i< n 6 o t U 5 £ £ © t - K '* 

.€ ffl f A © ^ « ^ r ^ ^ a .Rfr 0 ft J?. * f>i .sg r 

*3aP5SES©ffif*£©9£;:na<* -/ 7 c X 
Jz o L L * iffe H J © J: o K * g id * > / i: J: 0 

T*£*©?;:n^©* 7 7 * w /a ? 

* £ * * o A n5 a <P i9 'C- *• £1 ffl L t ft 

ffl r 6 © T* w S s&< ffi * T ft tfi © £ ^ © # f 

4. El E © ffi * 'i & a JJ 

3? 1 Hli*$MJlKJ:4&fcii$H©ttGHffiEk 
m 2 SI * J: % 3 EI li © II & IC J: 6 & £ ii & 

B©tt«»rifiHTA6o 

! t - y ,< 4 -f 4 jfc Jg # > 7* 


HGI¥1-1G7594 (5) 




